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Abstract
Studies of the wage e⁄ects of unions in South Africa have been concerned largely with the
impact of union membership on the wages of African and White male workers. Consistent with
￿ndings in the international literature, these studies have concluded that unions compress the
distribution of wages in South Africa, and more speci￿cally, that racial inequality is lower in the
union sector than in the non-union sector. In this paper, we explore whether unions in South
Africa are associated with comparable gender wage e⁄ects among African workers, using data
collected in the nationally representative Labour Force Surveys. In contrast to international
studies, we ￿nd that the gender wage gap is larger in the union sector than in the non-union
sector, in part re￿ ecting the nature of occupational segregation by gender in union employment.
We also consider how possible selection into union status a⁄ects our estimates, and demonstrate
the di¢ culty of addressing this problem in the South African context by evaluating a variety of
selection models.
JEL Classi￿cation: J16; J31;J51
1 Introduction
Studies on the wage e⁄ects of unions in South Africa typically ￿nd that unions compress the distri-
bution of wages and reduce wage inequality among unionised African and White men (Moll, 1993;
Schultz and Mwabu 1998; Hofmeyr and Lucas, 2001; Azam and RospabØ, 2007). There has been
no research on whether unions in South Africa are associated with comparable gender wage e⁄ects,
but we would expect this to be the case. In other countries, unionisation has been found to lower
the male-female earnings di⁄erential by increasing female earnings by signi￿cantly more than that
of male earnings (Doiron and Riddell, 1994; Aidt and Tzannatos, 2002).
In this study, we explore the gender wage gap among unionised and non-unionised African men
and women using Labour Force Survey data for South Africa. We show that contrary to initial ex-
pectations, the size of the gender wage gap is higher in the unionised sector than in the non-unionised
sector. Among union members, African women have signi￿cantly higher productivity-related endow-
ments than African men. However, men have far larger returns to endowments, resulting in a gender
wage gap in the unionised sector. We show that unions compress the wage distribution by ￿ attening
the earnings pro￿le among those with more education, but that this wage compression is larger
among African women than African men. Consequently gender wage inequality is greater in union
jobs than in non-union jobs. Our ￿ndings are likely to re￿ ect the kinds of jobs that are unionised
and the occupational distribution by gender within the union sector, as well as the bargaining power
of unions in these occupations.
It is also possible that our estimates of male-female earnings di⁄erentials are biased by incidental
truncation and the endogeneity of union status (Lee, 1978; Abowd and Farber, 1982; Robinson,
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11989a; Robinson, 1989b; Blanch￿ ower and Bryson, 2002). For example, if there is stronger positive
selection into union status among women than among men, then the gender wage gap in the unionised
sector will be underestimated (and our ￿ndings would be strengthened). However, we demonstrate
the di¢ culty of addressing these selection problems, particularly in the South African context and
given the data available to us.
The paper is structured as follows. Section 2 provides some background to the study and a brief
review of the South African literature on the wage e⁄ects of unions. In Section 3, we present data
and descriptive statistics on union membership and earnings among men and women, while Section 4
outlines the econometric evidence on the gender gap in earnings in the union and non-union sectors.
The last section of the paper evaluates various methods to correct for endogeneity of union status
given the data available in South Africa, and considers the implications of selection bias for our
results. Section 6 provides the conclusion.
2 Background
South Africa has developed a two-tiered collective bargaining structure that includes individual
unions bargaining at the plant level on behalf of their workers, and centralised bargaining councils
that consist of unions and employer associations within a particular industry, occupation or area.
Bargaining council agreements on wages and conditions of employment can be extended to non-
parties by the Minister of Labour if the council represents a majority of workers and employers.
Prior to the 1980s, these councils mainly represented White skilled and semi-skilled workers as
trade unions representing African employees were prohibited from registering with bargaining coun-
cils (or industrial councils, as they were called until 1995). Following rising unrest and strike activity
among African unions during the 1970s, legislation was passed in 1979 which permitted Africans to
join registered trade unions, and allowed trade unions representing Africans to register with bargain-
ing councils. Over the 1980s, the African trade union movement strengthened, membership grew
substantially, and many unions representing African workers did eventually join bargaining council
negotiations. Nonetheless, plant-level bargaining has remained an important feature of the union
movement in South Africa, where unions negotiate directly with management, often to obtain higher
wages and bene￿ts for union members above bargaining council determined agreements (Moll, 1993;
Fallon and Lucas, 1998; Butcher and Rouse, 2001; Barker, 2007).1
In this context, much of the research on the impact of unions in South Africa has centred on
two key issues: the e⁄ect of the emergent African trade union movement on African wages and the
associated implications for racial inequality (Moll, 1993; Schultz and Mwabu, 1998; RospabØ, 2001;
Butcher and Rouse, 2001; Azam and RospabØ, 2007); and the impact of collective bargaining on
wage structures and employment (Moll, 1996; Fallon and Lucas, 1998; Schultz and Mwabu, 1998;
Butcher and Rouse, 2001; Hofmeyr, 2002).2
Most of these studies have focused on African and White men. They have generally found that
there is a signi￿cant union premium among African male workers of about 20 percent, although the
size of the premium varies widely, from 17 percent to 100 percent, depending on how endogeneity
of union status is modelled. The premium to White male union workers, however, is consistently
smaller (with some studies even identifying a penalty to union membership), although these results
are not always signi￿cantly di⁄erent from zero.
The results in Butcher and Rouse (2001) suggest that the union premium for African workers
may be attenuated somewhat due to the extension of bargaining council agreements to non-parties.
1While union membership rates are around 40 percent of formal sector employees, it has been estimated that
bargaining council agreements only cover between 10 and 16 percent of the employed (Standing et al, 1996; Butcher
and Rouse, 2001).
2More recent work has also sought to calculate comparable union premium estimates for African workers over
time to identify whether unions were able to continue securing higher wages for their members over the 1990s as
unemployment levels rose considerably (Hofmeyr and Lucas, 2001; Hofmeyr, 2002).
2They ￿nd that non-union workers covered by bargaining council agreements do earn a premium
over other workers, but that a further premium is earned by union members within the bargaining
council jurisdictions, implying that additional gains are made for members at the plant level. They
suggest that the overall e⁄ect on the union premium is likely to be small, given that only 10 to 16
percent of workers are covered by these agreements, and that many ￿rms do apply for exemptions.
A common ￿nding in the South African literature is that unions have an inequality-reducing
e⁄ect (Moll, 1993; Schultz and Mwabu, 1998; Hofmeyr and Lucas, 2001; Butcher and Rouse, 2001;
RospabØ, 2001; Azam and RospabØ, 2007). This is consistent with international evidence that unions
compress the distribution of earnings of their members by securing relatively higher premiums for
those with lower levels of skill or education (Card, 1996, 2001; Aidt and Tzannatos, 2002; Fairris,
2003).
The e⁄ect of unions on inequality among workers in South Africa has been identi￿ed in a number
of ways. Schultz and Mwabu (1998) and Butcher and Rouse (2001) compare the union premium
along the length of the wage distribution and ￿nd that the union di⁄erential is higher at the lower
end of the wage distribution than at the top end of the wage distribution for both African men and
White men. Unions in South Africa appear to place more emphasis on securing higher earnings
among their lower skilled and less educated members. Consequently, the returns to higher levels
of educational attainment and skills are lower among union than among non-union members (Moll,
1993; Schultz and Mwabu, 1998; Hofmeyr and Lucas, 2001).
Studies have also compared the bene￿ts of union membership accruing to African workers and
to White workers. In 1993, Schultz and Mwabu (1998) found a much larger union premium among
African workers compared to White workers (who, on average, su⁄er a small penalty to union
membership). They also show that although the union premium increases from the highest to the
lowest decile for both race groups, the e⁄ect is far more pronounced among Africans. African workers
are more likely to be unionised than White workers and they form the majority of union members
in South Africa. In contrast to White men in the union sector, African men also have signi￿cantly
lower levels of educational attainment. Schultz and Mwabu conclude that ￿union relative wage gains
are larger for Africans than for Whites, reducing thereby the interracial disparities in wages in the
union sector￿(1998: 700).
Using more recent data for 1997 and 1999, RospabØ (2001) and Azam and RospabØ (2007)
report comparable ￿ndings and reach similar conclusions. RospabØ (2001) shows explicitly that
there is lower racial wage inequality in the union sector compared to the non-union sector. Given
much higher rates of unionisation among African workers than White workers, unions contribute to
reducing overall racial inequality among workers. Most of the racial wage inequality in South Africa
is driven therefore by inequality in the non-union sector.3
Although much has been written about the wage e⁄ects of unions on (male) African and White
workers, there has been no research that interrogates the e⁄ect of unions on gender wage inequality
in South Africa. Unions are expected to bargain for fair wages for a particular job, thereby reducing
employer-determined, and possibly discriminatory, wage di⁄erentials among workers with the same
job. Findings from international studies suggest that unions have reduced the male-female earnings
di⁄erential, as male-female earnings di⁄erences in the non-union sector contribute more to the gender
earnings gap than in the union sector (Doiron and Riddell, 1994; Aidt and Tzannatos, 2002). We
would therefore predict that among union members in South Africa, there would be little evidence
of gender wage inequality, or at least less than what exists in the non-union sector.
3By creating a large di⁄erential between union and non-union workers, unions can also have inequality-increasing
e⁄ects in wage employment. Hofmeyr and Lucas (2001) and Hofmeyr (2002), using various sources of data over the
period 1985 to 1999 for African men, ￿nd that although unions reduce wage dispersion among their members, they
also add to inequality by increasing the wage gap between union and non-union workers. Evidence presented in these
two studies suggests that the wage di⁄erential between union and non-union regular workers increased steadily over
this period. Hofmeyr (2002) argues that unions contributed to labour market in￿exibility over the 1990s, as in this
period of rising unemployment, union workers were able to maintain their position, while wages for non-union workers
fell to a more market-determined level.
33 Data and descriptive results
To investigate gender wage inequality in union and non-union employment in South Africa, we use
data mainly from the Labour Force Surveys (LFS) published by Statistics South Africa since 2000.
The employment data in these surveys include more detailed information than was available to
researchers in earlier studies on the wage e⁄ects of unions.4 In particular, we are able to identify the
size of the ￿rm the individual works in, whether or not the job is in the public or private sector and
in the formal or informal sector, and we have information on hours worked that correspond to the
earnings data reported. These data were not simultaneously collected in most of the surveys from
the 1980s and 1990s which were analysed in previous research.
In this section, we ￿rst present some general trends in union membership and earnings. To
extend the period of analysis, we also draw from the predecessor of the LFS, the October Household
Surveys (OHS) from 1995 to 1999. We then provide more detailed information on the characteristics
of union members and union jobs from the September LFS 2003 (LFS 2003:2) speci￿cally. Our study
focuses on African men and women, aged 16 years and older, who have wage employment.
3.1 General trends in union membership and earnings, 1995 ￿2006
Since 1995, levels of union membership have remained relatively constant among African workers in
South Africa. Figures 1 and 2 plot unionised employment and total wage employment for African
men and women from 1995 to 2006 (see Table A1 in the Appendix for a more detailed table of
data). Among African men, reported union employment hovered slightly below 1.4 million workers
for most of the period. Among African women, levels of union membership were considerably lower,
although there was a small increase of about two percent per year, from approximately 600 000
union members in 1995 to almost 725 000 in 2006.
Figures 1 and 2 also show that total wage employment increased for both African men and
women over the period. Union density rates (measured as the percentage of the wage employed who
are union members) therefore have fallen; and because wage employment grew at a faster rate for
women than for men, these rates have fallen more among women than men since 1995. By developing
country standards, however, union density rates in South Africa would still be considered high. In
2006, 27 percent of female employees in South Africa were unionised, while the comparable ￿gure
for men was 33 percent. Aidt and Tzannatos (2002) report an average of 21 percent for a group
of 24 developing countries (compared to an average of about 40 percent for a selection of OECD
countries).
[Insert Figures 1 and 2 about here]
For both men and women, average hourly wages among union workers were substantially higher
than among non-union workers. In the latter half of the period, on average, male union members
were earning twice as much as their non-union counterparts, and female union members were earning
three times as much as their non-union counterparts (Table 1).5
[Insert Table 1 about here]
Figures 3 and 4 plot average earnings by gender within the union and non-union sectors. The
graphs show that in union employment, average hourly wages for African women are consistently
higher than for African men. In contrast, non-unionised African women earned signi￿cantly less than
non-unionised African men in all years except 1995. These earnings data might suggest that African
women bene￿t the most from union representation. However, there are no controls for di⁄erences
in individual characteristics or in the nature and type of employment and, as we show below, there
4The studies reviewed in Section 2 made use mainly of the 1985 Bureau of Market Research data, the 1993 Project
for Livings Standard and Development data and the 1995 to 1999 October Household Survey data.
5There is some suggestion that the raw union di⁄erential widened for both groups in the ￿rst half of the period
and then stabilised from about 2001 onwards, but this could be due to changes in the survey instrument over the ￿rst
half of the period.
4are very clear di⁄erences in the observable characteristics of union and non-union workers, and of
men and women within the union sector.
[Insert Figures 3 and 4 about here]
3.2 Characteristics of union and non-union workers, 2003
Using data from the LFS 2003:2, Table 2 reports the mean characteristics of men and women in
union and non-union employment. A key di⁄erence between these two sectors of employment is that
educational attainment is higher among workers in union jobs than in non-union jobs (particularly
at the post-matric level). This di⁄erence is also far more pronounced among women.
[Insert Table 2 about here]
Union jobs are almost all in the formal sector, and they are much more likely to be in the
public sector and in large ￿rms. The conditions of employment vary considerably between union
and non-union workers as one would expect if unions bargain not only for higher earnings but also
for more security and higher bene￿ts for their members. A much larger proportion of workers in
union jobs report having a written contract with their employer and receiving paid leave, medical
aid and pension bene￿ts.
The occupational distribution of workers in Table 3 shows clearly that union workers are also far
more likely to be in skilled and semi-skilled occupations. Non-union wage employees are more likely
to be in unskilled occupations, and for women, particularly in domestic work (45 percent of women
in non-union jobs are domestic workers). These di⁄erences would explain a large part of the high
union-non-union di⁄erential in average earnings, especially in the female sample.
[Insert Table 3 about here]
Tables 2 and 3 also reveal large di⁄erences in the characteristics of women and men within the
union sector, particularly in educational attainment and occupational distribution. Women have
more than two additional years of schooling on average, and are three times more likely than men to
have attained a post-matric education. More than 65 percent of women in union employment have
completed at least secondary (matric) education, compared to less than 40 percent of men, with
most of the di⁄erence due to a higher proportion of women with a degree or diploma.
Another striking di⁄erence when comparing men and women within the union sector is that
women in union jobs are twice as likely as men to be employed in the public sector. This is also
re￿ ected in the di⁄erent occupational distributions of men and women in union employment. Almost
half of African women in union jobs are employed in professional, associate professional or technical
occupations (the majority of whom are nurses or teachers), compared to just over 10 percent of men
in union jobs. Men in union jobs are much more likely to be employed in craft and related trades
or as plant or machine operators.
In contrast, men and women in the non-union sector appear to have observable characteristics
that are more similar. The main di⁄erence between non-unionised men and women is the type of
unskilled and semi-skilled work that they do. Women work predominantly in elementary occupations
(including domestic work), while men also have jobs in the craft or related trades and as plant or
machine operators.
These di⁄erences would help explain why women in the union sector report higher average
earnings than men in the union sector, whereas the opposite occurs in the non-union sector. In
the next section, we investigate the gender di⁄erential in earnings further, controlling for these
observable di⁄erences.
4 Unions and the gender wage gap in South Africa
If unions reduce inequality among their members, then we would expect to ￿nd little evidence of a
gender wage gap in the union sector, or at least a lower gender gap in the union sector compared to
5the non-union sector, controlling for di⁄erent endowments of workers. To test this, we ￿rst estimate
standard Ordinary Least Squares (OLS) earnings equations for the pooled sample of men and women
in the union sector (U), and in the non-union sector (N):
ln(Wi)U = ￿UMi + ￿
UXi + "U
i (1)
ln(Wi)N = ￿NMi + ￿
NXi + "N
i (2)
The dependent variable is the log of individual hourly earnings (Wi), the independent variables
include a male dummy variable (Mi) and a vector of other observable and job characteristics (Xi),
and "i is the error term.
These estimations assume that gender only has an intercept e⁄ect on the earnings functions of
men and women. In the second set of regressions, we estimate separate earnings equations for men
and women by union status, thereby allowing for di⁄erent returns to individual characteristics. For
individual i of gender j, we estimate:
ln(Wij)U = ￿
U
j Xij + "U
ij(j = M;F) (3)
ln(Wij)N = ￿
N
j Xij + "N
ij(j = M;F) (4)
Table 4 presents the results from the OLS regressions on the combined male and female samples
(equations (1) and (2)). In the union sector, the raw gender di⁄erential in average log hourly wages
of -0.192 is in favour of women, and this falls to -0.164 when controlling for age, marital and headship
status and location of residence (Regression I). However, once the wage estimation controls for higher
levels of educational attainment among women in union employment, an average gender gap of 0.134
emerges in favour of men (Regression II). When a further set of explanatory variables representing
job characteristics, the formality of employment, and occupation are included (Regression III), the
gender gap widens even further to 0.152, suggesting that women in union jobs are more likely than
men to be employed in the more highly skilled, better-paying jobs.
[Insert Table 4 about here]
A very di⁄erent picture emerges from the regressions on the non-union sample. The raw di⁄eren-
tial in average log hourly earnings in the non-union sector of 0.269 does not change much when the
set of individual and then education controls are added in Regressions I and II, re￿ ecting particularly
similar educational attainment among men and women in non-union jobs. However, controlling for
job characteristics, sector and occupation (Regression III) results in a large fall in the gender gap
in earnings (to 0.148), which is what we would expect if men in the non-union sector gain access to
better types of jobs than women.
The results therefore suggest that there is gender wage inequality in both the union and non-
union sectors, with the gender di⁄erential being marginally higher (or certainly not lower) in the
union sector. When we estimate equations (3) and (4), allowing the slope coe¢ cients to vary by
gender, the di⁄erence in the gender wage gap widens across the sectors (Table 5). To measure the
gender di⁄erential from the separate earnings regimes, we calculate the di⁄erence between women￿ s
reported earnings and what they would earn if they were rewarded for their characteristics at the
same rate as men in that sector. Assuming women had the same wage structure as men in each of
the respective sectors, the estimated gender earnings gap would be 0.143 in the union sector, and
0.082 in the non-union sector.6
A gender wage gap in union employment arises because, even though unionised women have a
better set of productivity-related endowments than men, men are rewarded for these same endow-
ments at a higher rate. A comparison of the estimated coe¢ cients in Table 5 reveals that this is
6These results are robust to di⁄erent speci￿cations of the earnings equation. In particular, when we include the
number of children in the household and interaction terms between education and occupational category as regressors,
we ￿nd the di⁄erence in the gender gap between the union and non-union sectors either stays the same or widens.
6being driven primarily by large gender di⁄erences in returns to education in the union sector. There
is no return to primary, incomplete secondary or matric education among unionised women in re-
lation to the omitted category of no schooling, whereas unionised men earn statistically signi￿cant
and substantial returns at these levels of education (especially men with a matric). Women in union
jobs do earn a signi￿cant return to a post-matric education, but at half the rate that men with a
degree or a diploma earn (a coe¢ cient of 0.43 compared to 0.94).7
[Insert Table 5 about here]
A common ￿nding in the South African literature is that the earnings-education pro￿le is more
compressed among union members than among non-union members, although studies have focused
only on men (Schultz and Mwabu, 1998; Hofmeyr and Lucas, 2001; Hofmeyr, 2002; Azam and
RospabØ, 2007). Our results for African men and women in Table 5 suggest that the ￿ attening of
the earnings pro￿le occurs much more noticeably among unionised women than men. The bene￿ts of
union membership, therefore, are smaller among more educated women than among more educated
men.
We explore this further by splitting the sample of the wage employed according to level of
educational attainment (g): at most primary education; incomplete secondary education; and matric
education or higher. We then estimate separate male and female earnings equations (including a
union membership dummy, Ui), by level of education:
ln(Wig)M = ￿M
g Uig + ￿
M
g Xig + "M
ig (g = 1;2;3) (5)
ln(Wig)F = ￿F
g Uig + ￿
F
g Xig + "F
ig(g = 1;2;3) (6)
[Insert Table 6 about here]
[Insert Figures 5 and 6 about here]
The estimated union e⁄ects for equations (5) and (6) are reported in the upper frame of Table
6. As expected, we ￿nd that the union premium decreases with higher educational attainment for
both men and women, but that the fall is more marked among women. The union di⁄erential among
women with at most a primary school education is 0.38, while the di⁄erential for men is 0.241. At
the top end of the educational spectrum, comprising 65 percent of women and only 37 percent of
men in union employment, women earn a premium of 0.095 over non-union members, while the
union di⁄erential is 0.137 for men.
Our results also corroborate evidence in the South African literature (Moll, 1993; Schultz and
Mwabu, 1998; and Butcher and Rouse, 2001) that unions compress the wage distribution among
their members, by securing much higher premiums among lower paid or less skilled members. We
￿nd similar evidence here for both the male and female samples, although we ￿nd also that wage
compression at the upper end of the distribution is larger for women than for men. Simple plots of
the distribution of log hourly wages in Figures 5 and 6 illustrate this clearly. While the union wage
distributions for both men and women are further to the right of the non-union wage distributions,
they are also more compressed. Among women this compression occurs mostly at the upper end of
the union earnings distribution where the truncation in earnings is particularly visible.
Quantile wage regressions, for the pooled samples of African women and African men, also
illustrate this result. The lower frame of Table 6 presents estimates of the union di⁄erential at the
0.2, 0.5 and 0.8 percentiles. Even controlling for observable di⁄erences, wage compression appears
larger among women than men in union employment. For example, the union premium for women
7Although we have chosen to combine the categories degree and diploma (as it is not possible to distinguish between
a postgraduate degree or diploma), this result is not being driven by men having more degrees than diplomas relative
to women. The opposite in fact is true: 8.3 percent of unionised women have undergraduate degrees while only 3.5
percent of unionised men have degrees. Women also hold more postgraduate degrees or diplomas than men (3.3
percent compared to 1.1 percent).
7at the 80th quintile of the wage distribution is 0.136, while the premium for women at the bottom
quintile is 0.254. For men, the comparable estimates are 0.155 and 0.207.
What might explain why more educated women receive lower returns to their education than
comparably educated men in the union sector? The answer is likely to lie more in the types of
jobs into which women are crowded in union employment, than in the e⁄ect of unions themselves.
Although all the wage estimations control for occupational category, job characteristics and industry
of employment, the occupational categories are broad and re￿ ect occupations with diverse earnings
pro￿les.
Women in union jobs are crowded into particular occupational categories, and within these
categories, into a narrow range of jobs. In contrast, there is a far more even spread among men
in union employment, across both the broad occupational categories and the more speci￿c job
types within these categories. In particular, almost half of all unionised women are employed as
professionals or associate professionals, in contrast to only 10 percent of men. Furthermore, among
women in these two broad occupational categories, 86 percent are teachers or nurses, while the
comparable ￿gure for men is 58 percent (the vast majority of whom are in the teaching profession).8
High-skilled union jobs which are female-dominated are rewarded less well than union jobs re-
quiring comparable education and in which men are employed. The jobs into which more educated
women are crowded are located mostly in the public sector and in occupations where rates of unioni-
sation are high. This may help explain why pay scales are ￿ attened (and institutionally determined),
with less opportunity for plant-level bargaining as may be the case in the types of union jobs in
which men are employed.
5 Selection and the gender wage gap
One reason for the gender gap in wages, for which we have not yet controlled, is endogeneity in
union status. Because workers choose to join unions, and employers may choose particular workers
for union jobs, union members may not be a random sample of all workers. If men and women in
union jobs are di⁄erent in unobservable ways to men and women in non-union jobs, and if these
omitted characteristics are related to earnings, then OLS estimates of the gender wage gap within
the union and the non-union sectors will be biased. Speci￿cally, we would expect the gender wage
gap in the union sector to be underestimated (and overestimated in the non-union sector) if there is
stronger positive selection, or weaker negative selection, among women than among men into union
jobs.
With the data available to us, however, we are not able generate robust estimates of the mag-
nitude or direction of these selection e⁄ects for men and women. In this section, we brie￿ y review
a range of selection models, we explain how attempts to control for endogeneity are hampered by
the available data, and we demonstrate the variability of the estimated union premium for men and
women across the models.
The majority of studies on the wage e⁄ects of unions in South Africa have corrected for selec-
tion using two-stage models, estimating either a treatment e⁄ects model or an endogenous switch-
ing model (Moll, 1993; Hofmeyr and Lucas, 2001; RospabØ, 2001; Hofmeyr, 2002; and Azam and
RospabØ, 2007). Whereas the former assumes that unions have only an intercept e⁄ect on wages,
the latter allows for di⁄erent slope e⁄ects in separate wage equations for union and non-union mem-
bers. These studies typically have used the same exclusion restrictions to predict union membership:
whether the individual lives in a household with other union members; the dependency ratio in the
household; and an indicator of whether there were other unemployed household members.9
8Men may also hold di⁄erent posts or grades within teaching and nursing.
9Moll (1993) and Hofmeyr and Lucas (2001) also include a dummy variable for whether individuals received medical
or pension bene￿ts as a proxy for ￿rm size, as unions are more likely to organise within larger ￿rms. However, it is
unlikely that ￿rm size would be redundant in the wage equation.
8The only exclusion restriction that is consistently signi￿cant (and strongly positive) in the se-
lection equations across the studies is the dummy variable for whether the individual lives with
other union members, which Moll (1993: 252) describes as re￿ ecting "household-speci￿c tastes for
unionisation, such as the political orientation and the willingness to invest union dues and time in
meetings for the sake of long-term security and wage gains. It may also re￿ ect ￿rm strategies of
recruitment of family members by employers".
In Table 7, we compare the characteristics of African union workers according to whether or
not they live with another union member in the same household. The comparison suggests that
co-residence among union members may predict a particular kind of union worker. Among union
members, those who co-reside with other union members earn signi￿cantly more and have higher
levels of educational attainment.10 There is also some concern expressed in the literature on the use
of this exclusion restriction. Hofmeyr and Lucas (2001) ￿nd that their selected-corrected estimates
of the union di⁄erential are extremely sensitive to its inclusion, with their estimates of the union
premium for African males varying widely, from -6.1 to 34.5 percent in 1985, and from 17.1 to 99.6
percent in 1993, depending on whether this variable is used.11;12
[Insert Table 7 about here]
Neither Schultz and Mwabu (1998) nor Butcher and Rouse (2001) control for selection using two-
stage models, on the grounds that the data available to them do not permit estimation of suitable
selection equations.13 Butcher and Rouse (2001: 362), for example, explain that ￿[o]ther techniques
for controlling for selection bias, such as the model suggested by Heckman (1979), are inappropriate
here, as we do not have information that predicts union membership and that could plausibly be
excluded from the wage equation￿ . In order to control for unobserved heterogeneity in union status,
they chose rather to estimate a household ￿xed e⁄ects model.
The household ￿xed e⁄ects model assumes that there are unobserved attributes of the household
that are common across household members. The identifying variation in the model derives from
households that contain at least two members who are in wage employment and a mix of both union
and non-union workers. Using the model to control for di⁄erent selection e⁄ects among men and
women requires separating the samples by gender, and therefore adds the further restriction that at
least two of the wage workers in the household must also be of the same gender. Not surprisingly,
there are very few of these particular households in South Africa. In the LFS 2003:2, for example,
only 84 households (of the 10 877 (unweighted) African households with at least one wage worker)
contain both union and non-union male workers; and even fewer (74 households) include both union
and non-union female workers.
Selection models that have not yet been estimated in any of the union studies on South Africa
are those that make use of panel data. National longitudinal data with detailed labour market
information became available in South Africa in 2007 with the release of the LFS Panel (2001-
2004). Previously, the bi-annual LFSs were accessible only as cross-sectional datasets. The LFS
Panel, which comprises six waves of the LFS, from September 2001 to March 2004, is designed as a
rotating panel, with a 20 percent rotation of the cross-sectional sample in each six monthly wave.
The ￿xed e⁄ects model removes the in￿ uence of unobserved heterogeneity (the individual ￿xed
e⁄ect), and the LFS Panel therefore o⁄ers a valuable opportunity to estimate selection-controlled
union e⁄ects. However, the ￿xed e⁄ect estimates are particularly sensitive to measurement error in
changing union status which can bias the estimated coe¢ cients to zero (Freeman, 1984; Robinson,
1989b). Furthermore, the LFS Panel has been released as a panel of individuals, without household
10These ￿ndings would be consistent with assortative matching among men and women.
11Di⁄erences in estimates of the union premium derives also from which sample characteristics are used and whether
the sample correction term is set to zero or its mean value (Hofmeyr and Lucas, 2001).
12Endogeneity in household composition may also "corrupt" the other typical exclusion restrictions if, for example,
individuals who cannot ￿nd work join better-o⁄ households which are more likely to contain workers in union jobs.
13Schultz and Mwabu (1998) make no correction for selection into union status. They do correct for selection into
employment (using non-earned income and assets as identifying variables in the selection equation) but report that
the correction made no noticeable di⁄erence to the estimates of the wage equation for African men.
9identi￿ers, making it even more di¢ cult to instrument for union status as a means of correcting for
possible misclassi￿cation of union status.
In Table 8, we present estimates of the union premium for African men and women from the range
of selection models discussed above, using the LFS 2003:2 for the cross-sectional regressions and the
LFS Panel (2001-2004) for the individual ￿xed e⁄ects estimation.14 For the two-stage selection
models, we use the three exclusion restrictions typically adopted in the literature for South Africa
(co-residence with another union member; co-residence with unemployed household members; and
the household dependency ratio).
[Insert Table 8 about here]
The table shows that both the magnitude and the direction of the selection e⁄ect are very sensitive
to the type of model estimated. The two-stage models suggest that there is strong negative selection
into union status, with the endogenous switching model indicating that this may be particularly so
for women. The household ￿xed e⁄ects estimate is consistent with positive selection among women
(although the union coe¢ cient is not signi￿cant for women) and negative selection among men. In
the absence of measurement error, the individual ￿xed e⁄ects estimates15 would suggest the positive
selection of both women and men into union status, although the fall in the ￿xed e⁄ects estimate
(from the pooled OLS union dummy) is larger for women than men. In light of the concerns raised
above, however, there do not seem to be good grounds for favouring any set of results over the other.
Attempts to control for selection bias in our estimations are complicated further because selection
may also occur at other stages of the employment decision. This is particularly relevant in South
Africa, where very high unemployment rates mean that employment and labour force participation
are not synonymous. In addition, there may be selection among the employed into wage employment
(as opposed to self-employment).
Given the di¢ culty of identifying independent selection equations for each of these stages without
appropriate data, we do not re-estimate the gender wage gap controlling for any form of selection. We
cannot motivate the direction of bias in our estimates empirically, nor can we think of any particular
reason for why selection into union status might be stronger (weaker) for women compared to men.
At most, we might expect greater positive selection into labour force participation and employment
among women than among men (given that women￿ s traditional role in the household would increase
the female reservation wage), which would strengthen our results.
6 Conclusion
If unions bargain for equal wages for a particular job, reducing employer-determined (or discrim-
inatory) wage di⁄erentials among workers, we would expect gender wage inequality to be largely
insigni￿cant in the union sector, or at least lower than in the non-union sector. Our study of African
men and women in 2003 suggests that the gender wage gap among employees in the union sector is
no lower (and even marginally higher) than the gender gap among workers in the non-union sector
in South Africa. Although unionised women have high productivity-related characteristics, these
are not rewarded well relative to unionised men (and non-unionised women). In particular, returns
to higher education are ￿ attened substantially among unionised women.
Our ￿ndings on the gender wage gap are likely to be due to the types of high-skilled occupations
into which women are crowded in the union sector (particularly nursing and teaching), as well as
the nature of union bargaining power over wage-setting in these occupations. It is possible that
our results are biased by selection into union status by either employees or employers (and by
selection at other stages of the labour force participation decision). However, we are neither able to
control e⁄ectively for selection nor identify the likely direction of bias. We demonstrate the limited
14The full set of estimations is available from the authors.
15Approximately 19 percent of employed African men and 15 percent of employed African women changed union
status over the panel.
10application of di⁄erent selection models in the South African context and with the data available
to us, highlighting the lack of consistency in the size and direction of selection e⁄ects across the
di⁄erent models. It is possible that the size of the gender wage gap in the union sector is being
over-estimated relative to that in the non-union sector. But this would require that there is stronger
positive (or weaker negative) selection among men than among women into union employment, and
we can think of no obvious reason for why this would be the case.
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Figure 1. Union membership among the wage employed:















Figure 2. Union membership among the wage employed: 
























Figure 3. Average real hourly wages among African union 






































Figure 4. Average real hourly wages among African non-union 








































Source: OHS 1995, 1999; September LFS 2000 – 2006. 
Notes: The samples include all those aged 16 years and older with wage employment whose weekly 
hours of work are positive and less than 140. Three outliers were excluded in 1999 and one outlier was 
excluded in 2005. 
 
14Figure 5. Distribution of log hourly wages, African male employees, 2003 
 









Source: LFS 2003:2 
 
 
Figure 6. Distribution of log hourly wages, African female employees, 
2003
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Source: LFS 2003:2 
15Table 1. Average real hourly wages among African women and men, 1995 - 2006 
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Source: OHS 1995, 1999; September LFS 2000 – 2006. 
Notes: The data are weighted. Standard errors are in parentheses. The samples include all those aged 16 
years and older with wage employment, whose weekly hours of work are positive and less than 140. 
Three outliers were excluded in 1999 and one outlier was excluded in 2005. 
 
16Table 2. Average characteristics of Africans in wage employment by union status 
and gender, 2003 
  Union Non-union 
  Women Men Women Men 

































































Job characteristics      
























































N  1401 2730 3752 4304 
Source: LFS 2003:2 
Notes: Standard deviations in parentheses. The samples include all those aged 16 to 65 years with wage 
employment, whose weekly hours of work are positive and less than 140.  
 
17Table 3. Occupational distribution in African wage employment, by union status 
and gender 2003 
  Union Non-union 

















































































  1.0 1.0 1.0 1.0 
Source: LFS 2003:2 
Notes: The data are not weighted. Standard deviations are in parentheses. The samples include all those 
aged 16 to 65 years with wage employment whose weekly hours of work are positive and less than 140. 
 
18Table 4. Earnings regressions for African men and women in the union and non-
union sectors, 2003 
UNION NON-UNION  Dependent 
variable=log of 
hourly earnings 
I II  III  I II III 
Individual 
characteristics 




















































Education         


































       
Public Sector 
 
  0.338*** 
(0.047) 
   0.303*** 
(0.046) 
Formal sector    0.218** 
(0.103) 
   0.283*** 
(0.029) 
Large firm    0.067*** 
(0.025) 
   0.171*** 
(0.024) 
Permanent    0.445*** 
(0.069) 
   0.198*** 
(0.018) 
Tenure    0.022*** 
(0.004) 
   0.023*** 
(0.003) 
Tenure
2    -0.0004*** 
(0.00009) 




  0.465*** 
(0.069) 
   0.485*** 
(0.031) 
Occupation  and 
industry controls 
No No Yes  No No  Yes 
R
2  0.097 0.420 0.552 0.219 0.434  0.602 
N  4131 4131 4  131  8056 8056  8056 
Source: LFS 2003:2 
Notes: The data are weighted. Standard errors are in parentheses. The samples include all those aged 16 
to 65 years with wage employment. All the regressions also control for marital status, whether the 
individual is the household head, and for province of residence. Regression III includes 9 occupation 
dummies and 11 industry dummies. *** Significant at the 1 percent level ** Significant at the 5 
percent level * Significant at the 10 percent level. 
 
 
19Table 5. Earnings regressions for African men and women by union status, 2003 
UNION NON-UNION  Dependent variable=log of 
hourly earnings  Women Men  Women Men 
Gender earnings differential 
































Education      































































































2  0.624 0.525 0.610 0.595 
Number  of  observations  1401 2730 3752 4304 
Source: LFS 2003:2 
Notes: The data are weighted. Standard errors are in parentheses. The samples include all those aged 16 
to 65 years with wage employment. All the regressions also include controls for marital status, whether 
the individual is the household head, province of residence, 9 occupation dummies and 11 industry 
dummies, the results of which are not reported here. 
† The male-female log earnings differential is 
calculated as the difference between the estimated coefficients of the male and female sample, using 
the mean characteristics of the female sample, Xi. *** Significant at the 1 percent level ** Significant 
at the 5 percent level * Significant at the 10 percent level. 
20Table 6. Union differential for men and women, by education and quantile, 2003 
  Women Men 
OLS with union dummy  Coefficient No.  of 
observations 
Coefficient No.  of 
observations 















Quantile regressions with 
union dummy 
    















Source: LFS 2003:2 
Notes: The data are weighted. Standard errors are in parentheses. The samples include all those aged 16 
to 65 years with wage employment. The regressions contain a full set of explanatory variables that 
control for individual, job and regional characteristics as in the regressions reported in Table 5 above. 




Table 7. Characteristics of union members by co-residence with other union 
members, 2003  
Individuals  Lives with other union 
members 
Does not live with other 
union members 
























N 846  3  265 
Source: LFS 2003:2 
Notes: The data are weighted. Standard errors are in parentheses.  
21Table 8. Union differential estimates for African men and women without and 
with selection controls  
  Women Men 
NO SELECTION CORRECTION    




OLS on separate earnings regimes 








SELECTION CORRECTION    
Treatment effects 

















Source: LFS 2003:2; LFS Panel 2001-2004 
Notes: The samples include all those aged 16 to 65 with wage employment. 
a Estimated using union characteristics.  
b Selection coefficient is significant in both the male and female regressions.  
c Estimated using union characteristics with the selection term set to its mean value. The selection 
coefficient is significant in the female and male union and non-union samples.  
 
 
22Table A1. Union membership among African women and men, South Africa, 1995 – 2006  
  1995 1999 2000 2001 2002 2003 2004 2005 2006 
 AFRICAN  WOMEN 



















Total employees  1 643 210 
(22609) 
2 154 400 
(26140) 
2 317 244 
(33220) 
2 227 510 
(31433) 
2 2469 93 
(32415) 
2 333 150 
(35016) 
2 438 564 
(39898) 
2 557 220 
(40581) 
2 738 509 
(44940) 
 
















26.5   
(0.774) 
 
  AFRICAN MEN 
Union members  1 412 064 
(24038) 
1 384 749 
(23656) 
1 293 049 
(32148) 
1 343 155   
(28515) 
1 313 649 
(30103) 
1 291 038 
(29716) 
1 218 705 
(32611) 
1 348 074 
(33816) 
1 385 364 
(35617) 
 
Total employees  3 640 111 
(27727) 
3 181 664   
(30247) 
3 602 175 
(46443) 
3 380 288 
(38766) 
3 536 427 
(42894) 
3 644 835 
(46527) 
3 731 275 
(50853) 
4 013 467  
(52553)  
4 141 053 
(57987) 
 



















Source: OHS 1995, 1999; September LFS 2000 – 2006. 
Notes: The data are weighted. Standard errors are in parentheses. The samples include all those aged 16 and older with wage employment. 
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